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1

The present invention is a novel automatic
gain' control (AGC) circuit for television re-
ceivers,

A number of AGC circuits have heen developed,
and research in this field has been very active.
Such research has been directed to the finding
of an efficient AGC systern with good brightness
stability, freedom from flicker normally caused
by line voltage fluctuations, a high degree of
immunity from noise interference, and easy
adaptability to use in conventional television re-

ceivers, with a minimum loss in gain and band-
width and a minimum cost. The present inven-
tion is directed to those objectives.

It is an object of the present invention to pro-
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vide a fast AGC circuit which reduces and sub- -

stantially eliminates the effects of fast fading
and interference normally caused by paxssmor
airplanes.

Another object of the. 1nvent10n is to provide

an AGC circuit which maintains the video out--

put signals at an optlmum level for sync signal
separation.

A particularly important-object of the. inven-
tion is to provide an amplified AGC potentisl-
developing system free from the limitations and
disadvantages of conventlonal direct -coupled
amplifiers.
~ An object of the invention is to provide a. dex
tector and filter system for developing an AGC
voltage proportwnal to,peak IF carrier level,.com-
bined with a pulse rectifier system controlled hy
the. first~-mentioned voltage. to _plate-rectify posi-
tive pulses of line frequency, thereby to develop.a
strong amplified AGC potential.
-obseut is to utilize the pulse-rectifier for delay
purposes .Still another object under this head-

Another related .
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ing is to utilize a convenient source for the line- -

frequency pulses.
An object of the invention is to provide an AGC

system of minimum susceptibility to impulse

noise. The invention discloses a systém in-which
line-frequency pulses are rectified to develop the
amplified AGC potential, these puises not ‘being
affécted by noise and rendering the AGC system
insensitive to noise during the relatively longin-
‘tervals between the pulses.  The rectification of
the line-frequency pulses is controlled by a-recti-
fied potential which is filtered by a double time-
constant integration circuit and thereby rendered
insensitive to noise. _

For a better understanding of the preseit ‘in-
vention, tegether with other and further ‘objects,
advantages and capabilities thereof, reference is
made ‘to the following descriptionof the accom-
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panying drawings, in which there is illustrated
a preferred illustrative form of AGC system in
accordance with the invention, as embodied in a
television receiver.

In the drawings Fig. 1 is a circuit schemaltic,
partly in block form, shewing a preferred form
of my AGC system as adapted for use with an
otherwise standard television receiver, and Fig. 2
is a set of performance curves- employed in de-
scribing the operation of the invention.

In accordance with the invention, there is pro-
vided, in a television receiver which includes
video stages to be controlled (such as {1 and {1),
the combination of means including- a rectifier
coupled to the last stage and a double time-con-
stant integration circuit (such as- 108, F0i, 102,
183, 165, 186) for developing an AGC potential
proportional to the peak amplitude of the video
signgl, a source of line-frequency pulses of pos-
itive polarity (the existing damper 64 and pulse
inverter §9 being utilized in this illustrative em-
podiment for developing such pulses), and triode
rectifier means ({8§7) controiled by said poten-
tial for developing By plate rectification an ampli-
tude AGC potential. In accordance with one
feature of the invention the application of .the
AGC potential to the controlled stages is de-
layed by a bias impressed on the cathode circuit
of the triode pulse rectifier. At the outset par-
ticular attention is directed to those units and
elements.

The specific description begins with a brlef ex-
planation of a.typical channel which is controlled
by an autematic gain control device in accord-
ance with the invention. In the present illus-
trative disclosure; the novel automatic gain con-
trol is shown as incerporated in a type of tele-
vision receiver known as the Crosley Model 348CP,
and further described in Crosley Television Re-
ceiver Information Service Manual No. 353, pub-
lished in 1948 by the Crosley Division, AVCO Man-
ufacturing Corporation, Cincinnati, Ohio, copy-
right No. K24953. That receiver is of the super-
heterodyne type, and it includes the usual an-
tenna, antenna input and oscillator modulator
stages (not shown herein), the oscillator mod-
ulator being generally designated by the reference
numeral 10 (Fig. 1. It will be understocd that
any suitable arrangements may e employed for
the antenna, the local -osciliator, the frequency
converter, and the antenna input circuit. A suit-
able -arrangement is specifically shown and de-
scribed in the copending patent application of
John D. Reid, entitled “Television Receiver Sys-
tem,” Serial No. 785,303, filed November 12, 1947‘




3
now Patent No. 2,507,995, granted May 16, 1950, in
the U. S. Patent Office and assigned to the same
assignee as the present application and invention.

The frequency converting stage is coupled to a
firsi intermediate frequency amplifying stage il
as by a double-tuned input circuit including &
transformer {2, the primary of which may be
resonated by a capacitor i3, and the secondary
of which may be tuned by a capacitor i4. The
trap circuits provided for attenuating the video
carrier on the adjacent undesired higher channel
and the sound carrier on the adjacent undesired
lower channel have been omitted herein as not
necessary to a deseription:of the present inven-
tion. The first intermediate frequency amplifier
{i{ also includes an amplifier tube {5 having an
input electrode circuit coupled to the secondary
of transformer 2. The anode or output circuit of
tube {8 is coupled through a double-tuned circuit
including transiormer i8 to a second intermediate
frequency amplifier {7. The primary of trans-
former 1§ may be resonated by the output capac-
ity of tube 15 and the distributed circuit capaci-
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ties, and the secondary may be resonated by the

input capacity of tube {8 and the distributed:cir-
cuit capacities, the control electrode input circuit
of tube {8 being coupled to the secondary of this
transformer by a capacitor 19.

The cathodes of tubes 15 and {8 respectively
are provided with unby-passed self-biasing re-
sistors 28 and 21, respectively. The control elec~
‘trode of tube {§ is returned through a resistor 22
to an AGC line 23, and the control electrode of
tube 18 is returned through a resistor 24 fto this
AGC line, the control potentials being filtered
by a shunt capacitor (11 and developed by an
automatic gain control circuit provided in ac-
cordance with the present invention. The inven-

tion concerns itself with the means and method

by which the AGC potentials are derived and
applied to the controlled tubes through line 23.
The AGC potential applied to tube 15 is further
filtered by shunt capacitor 25.

In the above-referred-to” Crosley receiver the
scund channel, herein omitted, is coupled to the
primary of transformer (6, and there is provided
at the secondary of transformer {6 a circuit ar-
rangement for attenuating the adjacent sound

"carrier, herein omitted as not pertinent to the
present invention.

The video IF signal is applied to the third IF

“amplifier 26 by a coupling circuit comprising in-
ductor 27 and capacitor 28, this amplifier also
including a tube 29. Inductor 27 is resonated by
the output capacity of tube (8 and the input
capacity of tube 28, and an absorption trap cireuit
(not shown) may be provided if desired further
to attenuate the separated sound IF signal.

The output of amplifier 28 is coupled to an in-
ductor 32 and a capacitor 31 to a fourth inter-
mediate frequency amplifier 32, comprising a tube
88 having a grid resistor 34 and a cathode resistor
35 by-passed by a capacitor 35. The last inter-
mediate frequency amplifier stage 32 is coupled

as by a transformer 37 to a crystal rectifier de-.

tector network 88. This network is of conven-
tional character and inciudes a load resistor 39,
across which the composite derived video and
synchronizing signals appear, a series peaking in-
ductor 48, a series peaking inductor &#,: and
capacitors 42, 43, and 44. Inductor &{ resonates
at the IF frequency to fiiter out the IF signals.
In the foregoing description, and in fact
throughout this disclosure, screen grids, wave
_ traps, filters, and other circuit elements which
# need not be shown in order to illustrate or to dis-
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close or describe the present invention or an ap=
propriate background for the invention are
omitted for purposes of simplicity and clarity, so
far as practicable. Pentodes are shown as triodes
to avoid unnecessary discussion of screen grid
circuits.

The composite video signal is fed from the de-
tector 38 into a cathode follower stage 45 which
comprises a tube 46 having an input circuit
coupled to the detector load resistor 3% and also
having a cathode resistor 47. The cathode re-
sistor 47 is coupled by a line 48 to the video am-~
plifier and D. C. restorer stages and ultimately
to. the picture tube. It is additionally coupled to
a conventional .synchronizing separator device.
indicated by the reference numeral 43, which
functions in the usual manner to separate the
synchronizing signals from the video signals and
then to separate the horizontal synchronizing
signals from the vertical synchronizing signals.
The separating device 43 has an outpub circuit
comprising a lead 50 which is connected to the
vertical deflection system (not shown). .It also
has an output circuit comprising a grounded ter-
minal 51 and a high potential terminal $2 which
develops pulses of negative polarity applied to an
inverter stage 53. .

Those above-described elements which begin
with the reference numerals i and i4 and end
with the numeral 48 collectively show the chan-
nel which is controlled and the significant ele-
ments of that channel between the antenna input
stage (not shown) and the video ampiifier and
picture tube stages (not shown). In short, these
elements show that which is controlled.

It will be understood that the invention is not
confined to this specific type of controlled chan-
nel but may be utilized in any television receiver
environment wherein AGC is desired.

This novel automatic gain control employs key-
ing, -and the description now proceeds to a dis-
cussion of the arrangement by which the keying
pulses are developed. ‘

It will be understood that the sync separator
49 comprises the usual integrating circuit for
separating out the vertical synchronizing pulses
and differentiating circuit for separating out the
horizontal pulses of line frequency. The output
of the last-mentioned or differentiating circuit is
coupled to the input of an inverter stage 53 which
comprises a tube 54 having a grid resistor 85 and
a cathode resistor 56. The anode and cathode
of this tube are separately coupled as by capaci-
tors 57 and 58 to an anode 5% and a cathode 68
of a double diode AFC detector tube, both diodes
of which are arranged in series. Between anode

" 58 and cathode 60 are connected a pair of resis-

60

a5

70

tors 61 and 62, the junction of which is connected
to the input of a muiltivibrator stage 63. The
arrangement of inverter 53 is such that pulses
are periodically applied at line frequency with
positive polarity to anode 59 of AFC detector
stage 64 and with negative polarity to cathode 60
of that stage. In other words, the synchronizing
signals from-sync-separator 48, as franslated by
inverter 53, are effectively applied with like po-
larity to both diodes of stage 64, for the purpose
of periodically keying the diodes into conductiv-
ity. 'There are also applied to these diodes with
differential polarities sawtooth signals developed
by integration of pulses obtained from the plate
circuit of damper tube 64. For this purpose, the
plate of damper tube 64 is coupled through a

_network comprising series resistors 65 and 66, ca-

(£

pacitor 671 and grid resistor 68 to the input cir-
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cuit of a pulse inverter tube 6%, the plate of this
tube being coupled through an integrating cir-
cuit, comprising resistor 78 and capacitor 71, and
a coupling capacitor 712 to cathode 73 and anode
T8 of the AFC detector stage 84. The AFC de-
tector derives a D. C. output voltage, appearing
across resistors §1 and 62, which has a magnitude
and polarity functionally related to the relative
phases and direction of phase lag or lead of the
sawtooth signals, representing the integrated
pulses obtained from tube 84, and the synchroniz-
ing pulses translated to the A¥C detector stage
by inverter §3. Automatic freguency control sys-
tems of this general character are disclosed in

_ various publications and patents, including the i,

patent of Kari R. Wendt entitled “Television
System,” assigned to the Radio Corporation of
America, U. S. Patent No. 2,358,545,

It will be seen that ths horizontal deflecting
system selected for purposes of illustration is of
the indirect synec type, the D. C. potential ocutput
‘of detector 64 being filtered by shunt capacitor
18 and applied to the input of a cathode-coupled
multivibrator stage 3. Tor a description of the
details of multivibrator 63, reference is made to
the following patents and publications: U. S. Pat-
ent No. 2,461,871, Harland A. Bass, assigned to
the AVCO Manufacturing Corporation, issued
February 15, 1849, entitled “Relaxation Oscil-
lator Capacitance Multiplier”; U. S. Patent No.
2,157,434, James L. Potter, issued May 9, 1939; the
article by J. L. Potter, pages 713 ef seq., Proceed-
ings of the Institute of Radio Engineers, June
1838, volume 28, No. 8, published by the Institute
of Radio Engineers at New York, New York.

The multivibrator comprises a pair of tubes 15
and 76, a common cathode resistor 17, a filler ca-
pacitor 78, and RC feedback network 79, 88, a
coupling network 84, 32, a pair of plate load re-
sistors 83, 84, and a discharge capacitor 85. The
output of the multivibrator is eoupled to the in-
put circuit of tube &6 of amplifier stage 87, by a
coupling network comprising capacitor 88, series
resistor 88, and grid resistor §8. Self-bias for

the cathode of the output tube is provided by bias -

resistor 814, by-passed by capacitor 92.

The. anode circuit of output tube 86 begins at
the anode, then progresses successively through
the brlmary 93 of the output transformer, con-
ductor 94, booster capacitor 85, the secondary
of the output transformer (this portion being
paralleled by the cathode-anode cireuit of damp-
er tube 68), and the horizontal deflecting coils
GEA, 86B to a sliding contact on a potentiometer
87, finally tc a source of space current (not
showi) .

The horizontal output stage is conventional and
is coupled by transformer 83 to the horizontal
deflection coils 964, §8B, the latter being shunted
by a series combination of damper triode §4 and
beooster capacitor 98. The grid of the triode 64
is capacitively coupled by inherent interelectrode
capacitance to the anode of that tube and is con-
nected through a dropping resistor 98 to a space
current source (not shown). )

The construction and operation of the circuit
elements shown within the block 98 is well known
to the art, the theory being discussed in the fol-
lowing patents and publications:

Magnetic Deflection Circuits, Gtto H. Schade,
RCA Review, September, 1947, volume VIII, No.
3, pp. 506 et seq.;

U. 8. Patent 2,280,733, Tolson;

U. S. Patent 2,382,822, Schade;

- U, 8, Patent 2,460,540, Shaw.
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Those circuit elemients function: it such: & way
that the following events occur: When: tube: 86
becomes nonconductive: at the end of the.trace
period, the' magnetic field in: deflecting. coils 86A,
96B collapses and the energy appears in the form
of a charge dcross the inherent: circuit capacity
of the yoke system. After one half cycle of free
oscillation in the resonant. circuit miade up of the
coils 864, 96B-and the inherent capacity; the yoke
current is built up to a maximum in a direction
opposite to the maximum current immediately
before retrace, the magnetic field then having
reversed. Tube 64 then: becomes conductive and
the next trace begins, the magnetic energy being
dissipated across tube-64 and capacitor 95 being
charged to feed back some of the energy to the
D; C. source. As the reversed current through
the yoke approaches the zero axis, tube 86 again
becomes conductive and trace continues. The
control electrode circuit of tube 62 is coupled to
the anode in such a way that the tube acts as
a negative resistance, with resultant improve-

‘ment in linearity of the deflection eurrent.

The elements beginning with' the reference
numerals 53 and 73 and- ending with the refer-
ence numerals 84 and 99 are-herein shown for
background purposes.

The stage 98 is used in the automatic gain: con-
trol systert of the present ihvention to provide a
source of negative pulses. These-pulses are de-
veloped at the anode of tube &4 during the re-
trace periods, when both output tube 86 and
damper tube 64 are nonconductive.

Referring now specifically to- the- automatic
gain control in accordance with the present-in-
vention, it comprises the following principal cir-
cuits: First, a peak-rectifier for deriving & con-
trol.voltage, the rectifier having a fast time-con-
stant load circuit; second, a filter circuit having
g long time constant, at: the output of which a
rectified voltage of positive polarity appears;
third, a pulse réctifier stage controlled by the
last-mentioned control voltage: The control
voltage appearing at the pulse rectifier ocutput-is
directly proportional to the peak magnitude of
the video intermediate frequency signals. A de-
lay bias is impressed: on- the cathode cireuit of
the triode pulse rectifier-tube. This tube.is pe-
ricdically keyed into conductivity by pulses from
damper tube- 64, amplified and inverted by pulse
inverter tube &9. The control voltags eutput: of
the triode pulse rectifier is applied to the control
electrodes of tubes 5 and & in the first and
second IF amplifier stages, in order to controil
the gain of the video channel.

In the AGC c¢ireuit in accordance with fhe in-
vention, the control voltage appears at the out-
put of the controlled triode pulse rectifier, with
the following advantages:

First, control voltages of great amplitude are
obtained without the necessity of operating the
output stage 32 of the video IF amplifying sys-
tem at a higher level than that required for ade-
quate video signals;

Second, the video output is held at a substan-
tially constant level independent of variations in
the input carrier signal voltage;

Third, the limitations of the usual direct-
current amplifier—such as difficult voltage re-
quirements, instability, and susceptibility to
anode. supply voltage changes—have been over-
come:;

Spemﬁcally, a germanium peak rectifier net-
work . comprising a rectifier 10608, resistor (0f,
capacitor 102, and resistor 183, is coupled, as by
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a capacitor 104, to the anode circuit of the last
video IF tube 3. A filtered rectified voltage ap-
pears across resister 183 with positive polarity,
the junction of the rectifier anode and the un-
grounded terminal of resistor 0t being con-
nected to coupling capacitor 104, resistor 183 and
capacitor {92 being connected between the cath-
ode of the germanium rectifier-and ground. The
short time constant of the network 162, 103 pref-
erably approximates the duration of one horizon-
- tal line or 60 microseconds. '

The rectified voltage appearing across re-
sistor {83 is filtered by means of a relatively long
time-constant circuit, comprising a series resistor
{85 and a shunt capacitor 106, which preferably
has a time constant of 0.05 second or more, 0.066
second being preferred, the resistor 183 being
connected between the ungrounded terminal of
resistor 183 and the grid of a triode pulse recti-

fier tube 101, the capacitor 106 being shunted'

across the input of this tube.

The time constant of the peak rectifier load
network 102, {83 is such that -the voltage ap-
pearing across resistor 183 is a function of the
peak (synchronizing pulse) value of the video
IF signal appearing at the plate of tube 33 and
is substantially independent of picture content.
The fast time constant of this circuit renders
the AGC control voltage substantially independ-
ent of occasional noise pulses. The capacitance
of capacitor 162 is low, and therefore the energy
stored in it by occasional noise pulses is small.
The D. C. component of the noise pulses is there-
fore small. The peak rectifier time constant may
be as low as one horizental line or as high as five
lines. The shorter time constant is preferred,
because it decreases the noise susceptibility of
the system.

The second time-constant circuit-185, (9§ fil-
ters out the A. C. component of noise energy, the
60 cycle vertical synchronizing pulse components
and the A. ©. component resulting from the fast
charge and slow discharge of capacitor {82 which
occur at line freguency. The time constant of

this circuit should be at least 0.05 second. A i

double time constant integration circuit for im-
proving noise immunity is per se a part of the
prior art.  However, so far as I am aware, no
one has, before my invention, conceived the use
of such a circuit to control the rectification of
line-frequency pulses, whereby to provide a nega-
tive AGC control voltage. It is customary to
apply the output of a double time-constant in-
tegration circuit directly to the grids of the con-
trolled IF amplifier tubes. )

The voltage cutput of the double time-constant
integration network is of positive polarity as
applied to the control electrode of pulse recti-
fier triode 187.

Horizontal line pulses are applied to tuke {37
in the foliowing manner: The plate circuit of
damper tube §4 is coupled to the grid circuit of
pulse inverier tube 6% by series resistors 58 and
§5, coupling capacitor 871 and grid resistor 68,
so that the negative pulses of line freguency ap-=
pearing at the anode of damper tube §4 are am-
plified by tube &3 and appear at the plate cir-
cuit of the latter as positive pulses of line fre-
quency. These positive pulses of ling frequency
are applied, through a capacitor 138 inlercou-
pling the plates of tubes 68 and #81, to the anode
circuit of tube 187, whereby the latier tube is pe-
ricdically keyed to conductivity to rectily the
pulses applied to its plate.

The triode pulse rectifier tube

{07 is provided:
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with a load resistor 109, between its anode afd
ground, and load resistor 109 is coupled to.a
filter circuit comprising series resistor (18 and
shunt .capacitor {il. The output of this filter
network is connected to the contrcl electrode of
controlled IF amplifiers {{ and {7 by the AGC
line 23 and resistors 22 and 24. This filfer stead-
ies the pulsating voltage output of tube 10T.

It will be seen that the detector in the present
AGC circuit operates to develop a positive volt-
age. This voltage is used.to control rectification
of pulses in synchronism with and derived from
the horizontal pulses which control horizontal
In this illustrative embodiment, the
circuit comprising damper tube 84 and pulse in-
verter tube §9 was chosen as a convenient source
of pulses to be rectified. It is within the spirit of
the invention, generieally, to employ any source
of line frequency pulses for keying the rectifier
tube 187 or equivalent.

Tupe 107 is provided with a cathode biasing re-
sistor 112, bypassed by a capacitor {{3, the bias-
ing resistor 112 being connected, for purposes of
gelayed AGC, to the positive terminal of a source
of potential (not shown).

The curves of Fig. 2 are referred to in describ-
ing the operation of the invention. When no
video IF signal is present, the germanium recti-
fier 108 dees not rectify and the centrol grid volt-
age on pulse rectifier tube 187 is zero.. The cath-
ode resistor 142 is so proportioned that anode
current is prevented from flowing in tube (07 at
the peaks of the pulses from tube 69, when the
grid of tube (97 is at ground potential. Under
this condition plate rectification does not occur in
tube §87 and the AGC confrcl voltage between
line 28 and ground is zero, the gain of IF ampli-
fier stages {1 and {7 then being at a maximum.

When video IF signals are present, a positive
voltage proportional to the peak magnitude
thereof is applied to the grid of the pulse recti-
fier tube 187, but plate rectification in that tube
does not take place unless the output of the sys-
tem, including the video IF amplifiers and the
germanium rectifier and the double time-con-
stant integration network, is of sufficient magni-
tude to permit rectification during the peaks of
the pulses applied to the plate of tube 137.

The cathode bias on the triode AGC amplifier,
obtained by a voltage divider from B, is of such
a large value that the tube is biased beyond cut-
off at zero video IF signal. The magnitude of
this bias beyond cutoff determines the delay in
the AGC action. The larger the value of the
cathode bias, the farther beyond cutoff the triode
is biased. Hence a greater magnitude of video
IF signal is required to start the AGC action.
The farther beyond cutoff-the triode is biased, the
greater is the AGC dgelay.

- Pulses from the pulse inverter are applied to
the plate of the triode. Depending upon the
magnitude of the positive rectified voltage ap-
plied to the grid of the triode, anodé rectification
of the pulses may occur.

No rectification, however, will occur until the
positive rectified voltage applied to the triode grid
exceeds the delay voltage. From this point, the
voltage produced by anode rectification is a
function of the control grid voltage. As the con-
trol grid positive rectified voltage increases, the
voltage produced by anode rectification increases.
Since the AGC tube is a triode, amplification is
obtained. Also, since the positive rectified con-
trol grid voltage is proportional to peak magni-
tude of the video IF signal and the voltage pro-
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duced by -anode rectification is a function of the
rositive rectified voltage appled to the contrel
grig of the triode, the voltage produced by anode
rectification is a funetion of the peak magni~
tude of the video TF signal. The vecltage pro-
duced by ancde rectification is “smeothed” in an
R.-C. network 48, 144 with a time censtant of
0.1 second. The oittout of this integrating net-
work is a negative veltage-suitable for automatic
gain control.

The delay in applying AGC contrel voltage 4o
stagés 11 and 17 is functionally related to the
minimum voltage, which, when applied to the
grid of tube {01, causes plate rectification thers-
in. The AGC potential is prevented from lower-
ing the gain of the video channel until the cut-
put of the video detector is sufficiently to insure
full contrast. The delay may be ehanged by a
change in the pesitive voltagﬂ applied to the
rathode of tuhe 187.

After the video signal and the veltage anplied
to the grid of the triode pulse rectifier {47 have
reached a magnitude which “overcomes the
delay,” that voltage, so applied fo the grig <f
tube 197, is amplified, resulting in the develop-
nient of a strong AGC veltage ‘which maintaing
the output of the video shannel at a more con-
stant level. ]

Curve A of Fig: 2 shows the video detector
 (unit 38) output for the receiver without AGC,

input sighal in micrevolts being plotted as ab-
scissae agginst video -voltage as ordinates in a
firame 'of Cartésian éoordinates. Curve B shows
the videg detector output when AGC- aecording

to-the invention is employed. Curve C shows the ;

negative contrdl voltage applied to the grids of
tubes 45 and 18. It will be noted that the sensi-
tivity of the receiver is not affected until the
“delay has beenn overcome.”

The following ¢ircuit parameters are fur-
filshed as “illustrative and not as limitations.
They were found fo be-satisfactory. '
Oscillator modulator 14: As described in the co-

pending patent application of John D. Reid,

referred to above. .

Capacitor 13: 12 mmi., 600 v.
Capacitor 18: 56 mmf., 500 v,
Capacitor 25: 0.005 mfd., 500 v.
Capacitor 19: 15 mmf, mica
Capacitor 28: 180 mmf., 500 v.
Capacitor 81: 150 mmf., mica
Capacitor 86: 0.001 mifd., 600 v.
Capacitor 42: 4.7 mmf., 500 v.
Capacitor 43: 10 mmf., 500 v.
Capacitor 44: 10 mmf., 500 v.
Capacitor 67: 0.01 mfd., 600 v.
Capacitor 104: 100 mmf.
Capacitor {082: 180 mmf.
Capacitor 168: 0.02 mfd.
Capacitor 1i1:-0.1 mfd.

" Capacitor 196: 0.02 mfd.
Capsacitor 113: 4.0 mifd.
Capacitor Tf: 0.005 mfd., 600 v.

" Capacitor 72: 0.005 mfd., 600 v.
Capacitof 51 0.001 mifd., 600 v.
Capacitor 53: 0.001 mfd., 600 v.
Capacitor 887 0.1 mifd., 600 V.
Capacitor 78: 0.025 wifd., 200 v.
Capacitor 84: 82 mfd., 500 v.
Capacitor 85: 150 pimf., niica
Capacitor 82: 0.1 mfd., 600 v.
Capacitor 95: 4 mfd., mica’

Multivibrator 63: As described in the patent of
Harland A. Bass, referred to above.
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Type 6ACT
Type 6ACT
Tube 29: Type 6ACT
Tube 33: Type 6ACT
Tn detector §8: Type IN34 crystal rectifier
Tube 46: Half of 6SN7GT
Tube 69: Half of 6SN7GT
Tube 187: Half of 6SN7GT
Rectifier 188: Type IN34 germanium rectifier
Tube §4: Half of 6SNTGT
In AFC detector: 6H6
Tybe 75: Half of 6SN7GT
Tube 18: Half of 6SN7GT
Tube 85: 6BG6G -
Tube 64: 6ASTG

Transformers and sync separator and deflection
yoke: As specu’ied in Crosley Television Re-
ceiver Information Service Manual No. 353

Resistor 22: 220,000 ohms, 0.5 watt
Resistor 24: 220,000 ohims, 0.5 watt
Resistor 28: 47 ohms, 0.5 watt
Resistor 21: 47 ohms, 0.5 watt
Resistor 84: 470,000 ohms, 0.5 watt
Resistor 85: 120 ohms, 0.5 watt
Resistor 39: 3900 ohms, 0.5 watt
Resistor 47: 1000 ohms, 0.5 watt
Resistor §5: 150,000 -ohms, 0.5 watt
Resistor 86: 150;000-ohms, 0.5 watt
Recistor 88: 18,000 ohms; 0.5 watt
Resistor 184: 56,000 ohms
Resistor 183: 330,000 ohms
Resistor 185: 3.3 megohms
Resistor 109: 150,000 ochms
Resistor 118: 1 megohm -
Rasistor 70: 47,000 ohms, 0.5 watt
Resistor 55: 100,000 chms, 0.5 watt
Resistor 55: 1500 ohms; 0.5 watt
Resistor -§4: 100,000 ohms, 0.5 watt
Resistor 62: 100,000 ohms; 0.5 watt
Resistor 79: 82,000 ohms, 0.5 watt
Resistor 83: 47,000 ohms, 1 watt
Resistor 84: 1 megohm, 0.5 watt
Resistor 44: 100,000 .ghms, 0.5 watt
77: 1000 ohms, 0.5 watt
Resistor §2: 470,000 ohms, 0.5 watt
Resistor 88: 100 :0hms, 0:5 watt
Resistor 88: 1 megohm, 0.5 watt
Resistor -94: 100 chms, 1 watt
Resistor $45: 55,000 ohms, 1 watt
Resistor 88: 297,000 ohms, 0.5 watt
Resistor -f46: 1000 ohms, 0.5 watt
Resistor §47: 1000 -ohms, 0.5 watt
Resistor {18: 1000 ohms, 0.5 watt
Resistor £20: 15,000 ohms, 2 watts
421 1000 ohms, 0.5 watt

While theére has been shown and described
what is at present considered the preferred em-
bodiment of the present invention, it will be ob-
vious to those skilled in the art that various
modifications and substitutions of équivalents
may be made without departing from the true
scope of the invention as defined by the ap-
pended claims.

I claim:

1. An automatic gain control circuit for a tele-
vision receiver video channel of the type includ-

Tube §5:
Tube 18-

. ing gain-controlled stages comprising means

70

b
i

coupled to an intermediate-frequency output
circuit of said channel for developing an AGC
potential of positive polarity having a magnitude
proportional to-thé peak amplitude of the re-

ceived video signail, said means consisting of a

rectifier element and a w~type load network for
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said rectifier element, the input shunt arm of
said network comprising a first capacitor and a
first resistor in parallel relation but in series
with said rectifier element, the time constant of
said first resistor and capacitor being of the
order of 63.5 microseconds or one line period,
the series arm of said network comprising a sec-
ond resistor and the output shunt arm of said
network comprising a second capacitor, the time
constant of said second resistor and capacitor
being greater than one frame period and at least
50,000 microseconds, said AGC potential being
the rectified voltage output appearing across the
output shunt arm of said network, a source of
line-frequency pulses of positive polarity, pulse
inverter means including an electron tube hav-
ing g .control electrode coupled to said output
shunt arm-and an anode coupled to said source,
-said tube being controlled by said AGC potential
for anode-rectifying said pulses, and means in-
cluding -a filter providing a load for said anode
for utilizing the output pulses of said tube to
control the gain of said channel.

2. An automatic gain control circuit for a tele-
vision receiver video channel of the type includ-
ing electron tubes having control elements com-
prising means coupled to the intermediate-fre-
aquency output of said channel and including a
peak-rectifier with a cathode resistance-ca-
pacitance load having a fast time constant of
the order of one line period followed by a cas-
caded series resistor-shunt capacitor filter net-
work having a long time constant of at least 0.05
second, for developing an AGC potential having
a magnitude proportional to the peak amplitude
of the received video signal, a source of line-
frequency pulses of positive polarity, electron-
tube pulse-rectifier means including a control
electrode coupled to said filter network and an
anode coupled to said source, said pulse rectifier
means being responsive to and controlled by said
AGC potential for anode-rectifying said pulses,
thereby to invert said pulses, and means inciud-

_ing a filter network in the anode circuit of said
pulse rectifier means for applying the output sig-
nals of said pulse rectifier means to the control
element of each automatic~-gain-controlled tube
in said channel.
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3. An automatic gain control circuit in accord-

ance with claim 2 wherein the first-named means
is coupled to said video channel by a series cou-
pling - capacitor and shunt resistor, said resistor
geing connected to the anode of the peak recti-
er.

4, A delayed automatic gain control circuit
for a television receiver video channel compris-
~ing means coupled to the intermediate-frequency
output of =aid channel and including a rectifier
and a doukle time-constant r-tvpe rectifier load
network for developing an AGC potential of posi-
tive polarity having a magnitude proportional to
the peak amplitude of the received video signal,
_the input shunt arm of said network comprising
a first capacitor and a first resisior in parallel
relation but in series with said rectifier element,
the time constant of said first resistor and ca-
pacitor being of the order of one line period or
63.5 microseconds, the series arm of sald net-
work comprising a second resistor and the output
shunt arm of sald network comprising a second
capacitor, the time constant of said second re-
sistor and capacitor being greater than one
. frame period and at least 50,000 microseconds,
" said AGC potential being the rectified voltage
cutpu$ appearing across the output shunt arm of
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said network, a source of line-frequency pulses
of positive polarity, triode-rectifier means having
a control electrode which is coupled to said out-
put shunt arm and a cathode and an anode which
is coupled to said source, said triode being re-
sponsive to and controlled by said AGC poten-
tial for anode-rectifying said pulses, means in-
cluding a filter for utilizing the output pulses of
said triode rectifier means to control the gain of
said channel, and means for impressing a posi-
tive bias on said cathode impedance to delay
such control until the video carrier signal has
attained a predetermined level.

5. In a television receiver adapted to receive
a television signal having predetermined line
and frame periods each approximating 63.5 mi-
croseconds and 33,400 microseconds, an auto-
matic gain -control circuit comprising a video
signal detecting rectifier element, a w-type load
network for said rectifier element, the input
shunt arm of said network comprising a first
capacitor and a first resistor in parallel relation,
the time-constant product of the values of said
first resistor and capacitor being on the order
of one line period or 63.5 microseconds, the se-
ries arm of said network comprising a second
resistor and the output shunt arm of said net-
work comprising a second capacitor, the time-
constant product of said second resistor and ca-
pacitor being greater than one frame period and
at least 50,000 microseconds, means for apply-
ing an intermediate-frequency carrier wave to
said rectifier element; said carrier wave being
amplitude modulated with both picture and syn-~
chronizing intelligence, a pulse source and pulse
rectifier means having an input electrode cou-
pled to the cutput shunt arm of said network and
an anode coupled to said pulse source, said recti-
fier means being controlled by the rectified volt-
age developed across said output shunt arm, and
means including a filter for utilizing the ocutput
voltage of the pulse rectifier to control the gain
of said television receiver.

6. In a television receiver adapted to receive
a television signal having predetermined line
and frame periods each approximating 63.5 mi-
croseconds and 33.400 microseconds, an auto-
matic gain control circuit comprising a video
signal detecting rectifier element, a w-type load
network for said rectifier element. the input
shunt arm of said network comprising a first
c'apamtor and a first resistor in parallel rela-
tion, the time-constant product of the values of
said first resistor and capacitor being of the order
of one line period, the series arm of said net-
work comprising a second resistor and the output
shunt arm of said network comprising a second
capacitor, the time-constant produet of said
second resistor and capacitor being greater than
one frame period, means for applying an inter-
mediate-frequency carrier wave to said rectifier
element, said carrier wave being amplitude
moedulated with both picture and synchronizing
intelligence, a pulse source and pulse rectifier
means couvled to the output shunt arm of said
network and an anode coupled to said pulse
source, said rectifier means being controlled by
the rectified voltage developed across said out-
put shunt arm, and means including a filter for
utilizing the output voltage of the pulse recti-
fier to control the gain of said television receiver.

PAUL F. G. HOLST.
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